Lead and cadmium levels were determined in the meat tissues of roach, bream, and carp netted in a lake and in fish ponds threatened by a pesticide tomb and in control basins in northeastern Poland. Concentrations in roach ranged from 20 to 124 μg kg -1 of Pb and from 1 to 19 μg kg -1 of Cd. In bream they were from 4 to 280 μg kg -1 of Pb and 2 to 28 μg kg -1 of Cd, while in carp they were from 9 to 82 μg kg -1 of Pb and 2 to 260 μg kg -1 of Cd. The metal concentrations were low; no result exceeded admissible residue levels set forth by Polish law, and no evident contamination of fish by leakage from the pesticide tomb was detected.
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INTRODUCTION
Health safety is a very important aspect of food quality (Olędzka 1999) . Hazardous substances enter the food chain through the soil, air and water and are the main sources of contamination for humans. Heavy metals are among the most dangerous contaminants. In spite of more and more rigorous norms concerning their presence in food, and despite the introduction of quality assurance systems, it is impossible to get rid of them from food. Their presence in food is a result not only of the contamination of raw materials, but they can also originate from machines and industrial plants, food additives, and materials used in cleaning and disinfection procedures (Skibniewska 2003) .
Recently, various dumps have become sources of serious environmental contamination. Very often they were built without due care which allows leaks to occur from the deposits . Every kind of waste, including pesticides, contains some quantity of heavy metals that can escape into the soil and ground water.
The aim of the study was to determine the concentration of lead and cadmium in meat tissues of three species of fish collected in a lake and a fish pond threatened over a long period of time by a pesticide tomb.
MATERIALS AND METHODS
Fish were netted in autumn 2003 and winter-spring 2004 (Table 1) :
-roach (Rutilus rutilus L.) was collected in Lake Szeląg Wielki which has been influenced for over 30 years by a pesticide tomb (experimental), and Lake Ligowo (control); -bream (Abramis brama L.) was collected from Lake Szeląg Wielki (experimental), and Lake Kośno, which is designated as a protected reservoir (control); -carp (Cyprinus carpio L) was netted in a pond situated near a pesticide tomb on the shore of Lake Szeląg Wielki (experimental), while the carp for the control group were bred first at a fish farm near Iława in northeastern Poland and then reared in Lake Jeziorak for the last 4 months prior to the study (control). The fish were gutted and kept frozen until the analysis was performed. After defrosting, the fish was filleted with its skin intact, minced and mixed. If there was enough meat, two duplicates of the sample were analyzed Samples of 25 g were ashed at 450°C, dissolved in 5 M nitric acid (Suprapure, Merck), and the metals were determined using a Pye Unicam SP 192 atomic absorption spectrometer in flame after extraction into the organic phase with 4-methylpentan-2-one. The limit of quantification for Pb and Cd was 5 and 1 μg kg -1 , respectively. Recovery spikes from the extracts were used for the purposes of in-house analytic quality assurance. External analytic quality assurance was checked during interlaboratory calibrations co-ordinated by the National Institute of Hygiene. The results of certified materials analysis are presented in Table 2 .
The t-Students test at α=0.05 was applied for statistic analysis using Statistica 6.0 PL software.
Table 2
Results of certified material analysis. 
RESULTS
Various concentrations of lead and cadmium were found in all the fish (Table 3) . Lead concentration was significantly higher in the meat of bream netted in Lake Szeląg Wielki in comparison to that from Lake Kośno, but the Cd level was significantly higher in the bream from Lake Kośno. The bream from Lake Szelag Wielki were 3 to 12 years old: the highest Pb concentration was determined in 9-year-old fish and the highest Cd concentration was in the oldest bream, which was 12 years old. The bream from this lake were divided into two groups: 3 -7 and 8 -12 years old; no significant differences at α=0.05 in Pb and Cd concentrations were established.
The roach from Lake Szeląg Wielki were 12 to 15 years old. The highest Pb concentration was found in a 9-year-old fish, and the highest Cd concentration was found in the oldest, which was 15 years old. There was no significant difference in Pb concentration in the fish from the two lakes, but the roach from Lake Ligowo contained significantly less cadmium.
The carp netted in the fish pond were K1 carp, and those from Lake Jeziorak were 2 -3 years old. There was no significant difference in Pb concentrations in the meat of fish from the two reservoirs (though some individuals from Lake Jeziorak contained significantly more lead). Unexpectedly, very high and significantly different Cd levels were determined in carp from Lake Jeziorak. 
DISCUSSION
Lake Szeląg Wielki is located in northeastern Poland in an area with many lakes. This basin is a very narrow, elongated coregonid lake with low thermal and trophic conditions. Its total surface amounts to 599 ha and it has a maximum depth of 35.5 m. The lake is surrounded mainly by coniferous forest with only three villages located within the basin of 122 km 2 . In the 1970s, a pesticide tomb was built on the western shore of the lake on the site of a fish farm specializing in carp production, on top of a small hill located 100 m from the carp ponds, and 800 m from Lake Szeląg Wielki (Skibniewska et al. 2004 ). The tomb was liquidated in autumn 2004, and 54 tons of pesticide wastes from 32 wells and 2 unprotected holes were disposed of. It was calculated that the wells could have contained up to 74 tons, so it can be assumed that over 20 tons of pesticide wastes were dispersed into the environment.
Analysis of soil at the tomb and its surroundings proved DDT leakage into the environment . It was assumed that pesticide production was attended by heavy metals contamination, so, Pb and Cd soluble in 1 M HCl were also determined in soil. Increased levels of the elements were determined in the samples that were also contaminated with DDT (results waiting for publication). No contamination with DDT of fish from the pond or the lake was determined (Skibniewska et al. 2004) . Research was carried out to determine whether there was heavy metal contamination of the fish bred in the fish farm and living in the lake. Concentrations of heavy metals were also determined in the meat of fish collected in other lakes of the region.
The average concentration of lead in the meat of bream of lakes Kośno (11.9 μg kg Michalak and Buliński (1995) determined an average concentration of 144 μg kg -1 in the same material. The average cadmium concentration in bream meat tissues was 7.1 μg kg -1 . In 1997 Łuczyńska et al. (2000 and 2001) determined lower concentrations of the element: 1 -4 μg kg -1 in 1996 and 0.8 -12.8 μg kg -1 . Fish from Mazurian lakes contained 0.8 -12.8 μg kg -1 of cadmium, and the concentration depended on the size of the fish examined (Kolman, Szczepkowski 2001) . Higher results (35 -168 μg kg -1 ) were found by Michalak and Buliński (1995) . Marek (1990) determined Cd concentrations in the meat tissue of bream bred in ponds in the Barycz reception basin; these were in the range of 160 -1070 μg kg -1 , which meant that they exceeded admissible levels.
The mean concentrations of lead and cadmium in the meat tissues of roach from lakes Szeląg Wielki and Ligowo were 54.2 and 11.0 μg kg -1 , respectively. Łuczyńska et al. (2000 and 2001) found slightly lower Pb concentrations in some lakes in northeastern Poland at a mean of 24 μg kg -1 for Lake Niegocin, 37 μg kg -1 for Lake Kisajno, and 50 -60 μg kg -1 in the meat of roach from Lake Łańskie. Kostecki (2000) reported very high concentrations of Pb (1.0 to 3.5 mg kg -1 ) in the meat and livers of roach from the artificial reservoir of Dzierżno Duże, Silesia. Łuczyńska et al. (2000) reported an average 2 μg kg -1 of Cd in 1996, and from 2 μg kg -1 in fish from Lake Niegocin to almost 100 μg kg -1 in roach from Kisajno in 1997 (Łuczyńska et al. 2001) . Kostecki (2000) determined 133 -175 μg kg -1 of the element. The mean Pb and Cd concentrations in the meat tissues of roach netted in lakes Szelag Wielki and Ligowo were lower than those reported by other Polish authors, but slightly higher than the mean for Polish freshwater fish presented in the "Report of monitoring of soil, plants, agricultural products and food in 2000" which was 60 μg kg -1 for Pb and 7 μg kg -1 for Cd (Report... 2001). Although there was a significant difference in the age of carp from Lake Jeziorak and the fish pond, the average Pb concentrations of both groups of fish were very similar at 14.6 and 12.8 μg kg -1
. In a three-year study Szkoda et al. (1999) determined higher results with means ranging from 10 to 130 μg kg -1 . Michalak and Buliński (1995) also determined an average of 103 to 184 μg kg -1 of Pb in the tissues of frozen carp. In an extensive study of the contamination of carp meat in south and west Bohemia, Czech Republic, Svobodova et al. (1999) determined lead at concentrations of 10 to 30 μg kg -1 . The cadmium concentration in carp differed considerably and was surprisingly high in fish from Lake Jeziorak (two exceeded 200 μg kg -1 , and in every fish, with one exception, Cd concentration was higher than that of Pb), while it was expectedly low in the specimens from the fish pond. In 1995 Michalak and Buliński reported 11 to 24 μg kg -1 of cadmium in frozen carp. Svobodova et al. (1999) detected an average of 2.5 to 15 μg kg -1 of Cd in the meat of carp from the southern Czech Republic. In 1995 -1997 the Cd level in Poland was 1 to 760 μg kg -1 . In 2000, the mean Cd concentration in carp in Poland was 7 μg kg -1 (Report...2001). The cadmium concentrations in the meat of carp collected in Lake Jeziorak, though similar to the results of other authors obtained for unpolluted waters, seemed very high in comparison to the results obtained for the rest of the fish analyzed. Additional research should be done to explain this phenomenon. Lake Jeziorak is a famous water-sport centre with many hostels and yacht clubs. The town of Ostróda and some villages are situated on its shores, and municipal wastes contaminate the lake waters. Industrial waste, or agricultural leakage after phosphate fertilizer application, offer another explanation, because some farm land lies within the lake basin.
In conclusion, it can be stated that, though lead and cadmium were found in every fish in the study, no result exceeded the maximum admissible level established by Polish law (Decreee… 2004) , and the health safety of fish from northeastern Poland as regards lead and cadmium contamination should be considered very high. Though there was leakage from the pesticide tomb, no obvious contamination of fish was detected.
